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PROCESS FOR PREPARING CHIRAL COMPOUNDS 

The present invention relates to a process for the preparation of a class of 
enantiomerically pure chiral compounds, the compounds obtained thereby 
and novel compounds, compositions thereof and the use thereof as or in the 
preparation of a pharmaceutical, veterinary product, agrochemical, polymer, 
library of compounds and their respective intermediates. 



Efficient and simple synthesis of known and novel compounds can be the 
key to commercial success and may also lead to further development and 
discoveries enabled by availability of compounds in significant purities, 
yields and the like.. Nevertheless development of new synthetic routes is 
costly and time consuming, without the guarantee of success. 

Tet: Asymm, 1997, 8(1), 149-153 discloses the synthesis of the 
corresponding excluded pyrrolidine which is a known chiral compound, but 
makes no reference to synthesis of analogues of any class of analogues, thus 
implies a unique synthesis for the compound alone. 

The authors have now found, according to the present invention, that the 
synthesis is effective for a distinct class of compounds having potential as 
or in the preparation of organic fine chemicals and polymers. 

We have now surprisingly found a process for synthesising a class of 
compounds in novel manner to produce enantiomerically pure hetero 
compounds. 

Accordingly in a first aspect there is provided a process for the preparation 
of chiral compounds of formula I: 
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(I) CR 2 



3 . 

BZ 




HXR' n 

comprising contacting a compound of formula II: 
(II) CR* 



O 



XR' n 



with a source of hydrogen or halide; 
wherein A is a chiral centre; 



X is selected from oxygen, sulphur and nitrogen; 

n is selected from 0 and 1 and is equal to the valence of X less 



Each R 1 is independently selected from hydrogen, straight 
chain and branched, saturated and unsaturated C rs 
hydrocarbon optionally substituted by one or more hydroxy, 
halo, aryl, cyclo C rs alkyl and the like; 

B is a fragment CR 3 , wherein each R 3 is independently 
selected from hydrogen, halo, azides and cyanides; straight 
and branched chain, saturated and unsaturated C,- 4 alkyl, 
alkenyl and alkynyl and aryl, each optionally substituted by 
hydroxy, halo, saturated or unsaturated C,-4 alkyl, alkenyl or 
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alkynyl, aryl, cyclo C,- 6 alkyl, carbonyl, carboxyl, amino, 
amido, (thio)ether, haloalkyl, silylalkyl and the like; 

Z is hydrogen or halogen; 

5 

each R 2 is independently selected from hydrogen, straight 
chain and branched, saturated and unsaturated C,- 8 alkyl, 
optionally substituted by hydroxy, halo, aryl, cyclo C r6 alkyl, 
carbonyl, carboxyl, amino, amido, (thio)ether and the like; 
10 and 

one of R 1 and one of R 2 together may form an alkylene group 
as part of a heterocyclic ring; 

1 5 with the proviso that when X is nitrogen, n is 1 , one of R 1 and two of R 2 are 
hydrogen, BZ is CHPh 2 , the other R 1 and R 2 do not form together a five 
membered heterocyclic (pyrrolidone) ring. 



20 



25 



Preferably X is nitrogen whereby n is 1. 

Preferably B is a fragment CR 3 2 wherein R 3 is selected from ethenyl, 
propenyl ethynyl and propynyl, optionally substituted phenyl, for example 
4-methoxy or ■ 4-perfiuory 1 alkyl phenyl, naphthyl, methyl phenyl and the 
like. 

More preferably B is a group as hereinbefore defined wherein at least one 
and preferably both of R 3 are aryl, more preferably optionally substituted 
phenyl. 
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Preferably Z is selected from hydrogen, chloro and fluoro, more 
preferably hydrogen and fluoro. 



Preferably R is selected from optionally hydroxy, halo, alkoxy substituted 
branched and straight chain C,- 6 alkyl, including methyl, ethyl, i-propyl, i- 
butyl, t-butyl; and aryl including phenyl and benzyl. 

Preferably X is nitrogen wherein n is 1 and R 1 does not form a cvclic rin* 
with one of R 2 , i.e. the compound is a non cyclic secondary amine, or R 1 is 
H, and R 2 is other than H, i.e. the compound is a primary amine. 



Without being limited to this theory it is thought that the conversion 
according to the process of the invention proceeds, via a substitution with 
subsequent decarboxylation or decarboxylation with subsequent quenching. 

Contacting the compound of formula II as hereinbefore defined may be in 
the presence of a catalyst which may be homogeneous or heterogeneous, 
and is preferably heterogeneous, or of an agent which may be gaseous or 
liquid and is preferably liquid. 

The catalyst may be selected from any catalyst suitable for the conversion 
as hereinbefore defined. Preferably the catalyst comprises a hydrogenation 
or fiuorination catalyst or agent. A hydrogenation catalyst suitably 
comprises a metal adapted to catalyse a hydrogenation reaction, for example 
selected from the transition metals of Group Viri of the Periodic Table of 
the Elements, preferably selected from Pt, Pd, Ni, Co, Cu, Ru, Fe and Ag 
and mixtures thereof. The catalyst may be in the form of the metal(s) or 
salts thereof, optionally in the presence of or including additional catalytic 
components or catalytic supports such as C. More preferably the cataiyst 
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comprises palladium and carbon, and reaction is in. the presence of gaseous 
hydrogen. 



A fluorination agent suitably comprises a source of fluorine associated with 
5 an activating component adapted to facilitate fluorination reaction, for 
example liquid phase HF and a carrier, preferably HF-pyridine (Olah's 
reagent). . 



The catalyst or agent is present in catalytically or transformationally 
10 effective amount. 



The process may be carried out with use of any additional solvents, and 
may be carried out at reduced, ambient or elevated temperature and/or 
pressure or a combination thereof in sequence. Gaseous reaction is 
preferably carried out at ambient temperature and elevated pressure in the 
range 1-10 arm and liquid phase reaction at ambient pressure and 
temperature in the range 0-20 °C. 
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The process of the invention is preferably suitable for the preparation of 
20 pharmaceutical, veterinary product, agrochemical and polymeric 
compounds and libraries of such compounds, and their synthetic 
intermediates. It is a particular advantage of the process of the invention 
that such compounds may be readily prepared in which B is analogous 
electronically and/or sterically to characteristic groupings in known 
25 pharmaceutical, veterinary product and agrochemicals. The process 
therefore provides a known route to access compounds and whole ranges of 
new analogues, wherein the group B is as hereinbefore defined. 

Alternatively the process as hereinbefore defined • is suited for the 
30 preparation of metal complexes as asymmetric catalysts. 
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In a further aspect of the invention there is provided a class of novel 
enantiomerically pure chiral hetero compounds of the formula I as 
hereinbefore defined wherein A, B, Z and R 1 are as hereinbefore defined, X 
is N and n is 1 with the exception that R 2 is not phenyl or benzyl when R 1 is 
hydrogen, BH is phenyl or CH 3 and Z is H. 

Compounds of the formula II as hereinbefore defined may be obtained 
commercially or prepared by known means. Akiba et al, Tetrahedron, 
1994, 50 (13), 3905 discloses the preparation of a compound of formula II 
by cyclisation of amino alcohol with trichloromethyl chloroformate 
(CI3COCOCI) in the presence of triethylamine (Et 3 N). Using this process 
compounds of formula II are obtained from compounds of formula III: 

(III) CR 2 3 



Intermediate compounds of formula III as hereinbefore defined may be 
obtained commercially or using the process, for example of Gawley and 
Zhang, J. Org. Chem., 1996, 61, 8103, and Itsuno et al, J. Chem. Soc, 
Perkin Trans. I, 1985; 2039. In these publications is taught the preparation 
of a compound of formula III as hereinbefore defined by reaction of a 
compound of formula IV: 

(IV) CR 2 3 . 




BOH 



HXR' n 




HXR' n ., + cr 

with a compound of formula V: 
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(V) R 2 MgBr. 
Reaction is preferably under reflux in cold solvent. 

Compounds of formula IV and V are commercially available or may be 
synthesised by known means. 



In a further aspect of the invention there is provided a process for the 
preparation of enantiomerically pure chiral polymers comprising a repeating 
unit of the formula Ii: 




wherein P is derived from a polymerisable monomer or oligomer and 
X, R',R-, B, Zand A are as hereinbefore defined. 

Polymerisable monomers may be any known monomers, for example 
selected from monomers of thermoset and thermoplast polymers and 
mixtures thereof, including monomers preferably selected from the group 
consisting of: an epoxy resin such as an epoxy resin derived from the mono 
or poly-glycidyl derivative of one or more of the group of compounds 
consisting of aromatic diamines, aromatic monoprimary amines, 
aminophenols, polyhydric phenols, polyhydric alcohols, polycarboxylic 
acids and the like; an addition-polymerisation resin, such as a bis-maieimide 
resin, acrylic, vinyl or unsaturated* polyester; a formaldehyde condensate 
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resin, such as a formaldehyde-phenol resin, urea, melamine or phenol 
resin; a cyanate resin; and an isocyanate resin; polyaromatics such as 
polysulphones and polyethersulphones; monomers of natural polymers 
including carbohydrates, polypeptides and proteins including starch, 
celluloses, collagen, gelatin, dextrans, alginates, chitin and chitosan; and 
monomers of biodegradeable and/or biocompatible polymers such as 
polyesters including poly(lactic acid), poly(glycolic acid), polycaprolactone 
and the like, polyorthoesters, polyanhydrides, poly aminoac ids and azo 

polymers, for example for the delivery of a pharmaceutical, veterinary 
product or agrochemical in situ . 

In a further aspect of the invention there is provided a process for the 
preparation of compounds of the formula lii: 



CR 2 



3 .. 



(Hi) >n CR 3 3 




XR' n+1 

by the functional modification of a compound of formula I as hereinbefore 
defined to include additional groups R 1 and R 3 or the interc on version of one 
compound of formula I as hereinbefore defined to another compound of 
formula I as hereinbefore defined. 

Preferably the compound of formula lii as hereinbefore defined is a spatial, 
electronic or reactive analogue of a known pharmaceutical, veterinary 
product, or agrochemical, for example of a neuro active compound, such as 
the compound orphenadrine of formula: 
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for use in treating Parkinson's Disease or of cardiovascular or 
gastro-intestinal drugs, immunosuppresants, respiratory asents, 
musculoskeletal and joint disease drugs, immunological products and 
vaccines, pest control agents, plant growth control agents, plant disease 
control agents and the like. 

In a further aspect of the invention there is provided the use of one or more 
compounds of formula I as hereinbefore defined in the preparation of a 
library of compounds comprising: 

reacting one or more compounds of formula I as hereinbefore 
defined with one or more substrates which are supported or 
contained in solid or liquid phase each on an individual support or 
within an individual vessel; and 

labelling the support or vessel with means to identify the synthetic 
history of the supported or contained compound. 

The process for preparing a library of compounds may employ any 
techniques as known in the art of combinatorial chemistry. 

In a further aspect of the invention there is provided a process for the 
preparation of a library of compounds of formula I as hereinbefore defined 
comprising: 

reacting one or more compounds of formula IV as hereinbefore 
defined with a. plurality of compounds of formula V as hereinbefore 
defined, and convening via compounds of formula II as hereinbefore 
defined to compounds of formula I as hereinbefore defined; and 
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optionally labelling the support or vessel with means to identify the 
synthetic history of the supported or contained compound. 

In a further aspect of the invention there is provided a library of compounds 
of formula I, II or III as hereinbefore defined. 

Preferably the library of compounds is suitable for any of the hereinbefore 
defined uses. The library may be provided in the form of a kit of sample 
boxes for the intended use. The library may contain two or more 
compounds, for example ten or more compounds, preferably comprises 50- 
1,000 compounds of any given formula as hereinbefore defined, optionally 
including synthetic history identification. 



In a further aspect of the invention there is provided a pharmaceutical, 
veterinary product or agrochemical composition comprising a compound of 
formula I as hereinbefore defined or derivatives thereof together with 
suitable diluents, adjuvants, carriers and the like. 

The invention is now illustrated in non limiting manner with reference to 
the examples and Table 1 . 
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Examples - Synthesis of Novel Chiral Amines 

1. Chiral Amines wherein Z is H 
1.1 Synthesis of (S)-2-amino-l,l-diphenyI-3-methyl-l-butane (2) 

Synthesis of (S)-2-amino-l,l-diphenyI-3-methyI-l-butanoI (2) 

The title compound (2) was readily prepared by the addition of L-valine methyl 
ester hydrochloride (1) to phenylmagnesium bromide, as depicted in Scheme 1, 
following the modified method described by Gawley* and Zhang (1996), and 
Itsuno" a/. (1985). 




Scheme 1 



Purification over silica gel, gave (2) as a white solid in moderate yield (36 %). 
Synthesis of (S)-4-isopropyl-5,5-diphenyI-2-oxazoIidinone (3) 

In the event, the title compound (3) was readily prepared by the 
cyciisation of aminoaicohol (2) with trichloromethyl chloroformate (Cl 3 COCOCl) 
in the presence of triethylamine (Et 3 N), as shown in Scheme 2, following the 
method described by Akiba"' et al. (1994). 
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1. Et 3 N (2.13 equiv.), DCM, 
CI3COCOCI (1. 10eauiv.) 
U U C, 2h 



86 % 



NH2 



(2) 




Scheme 2 



Upon work-up, the solid residue was loaded on to a sintered funnel and then 
washed with diethyl ether to obtain the title compound (3) as a white solid in good 
yield 
(86 %). 

Synthesis of (S)-2-amino-3-methyl-l,I-diphenylbutane (4) 

In the presence of a catalytic amount of palladium on activated carbon, 
2-oxazoIidinone (3) was finally submitted to the hydrogenation in a mixture of 
AcOH and MeOH under 4-5 atm. pressure, as illustrated in Scheme 3. 




1. Pd-C (0.4 equiv.). MeOH/AcOH. 
H 2 (4-5 atm), r.t., 68h 
72 % 




(4) 



Scheme 3 



Upon filtration and re-crystallisation from petroleum ether, the title compound (4) 
was generated as a white solid in good yield (72 %). 

1 .2 Synthesis of (S)-2-amino-l,l,3-triphenyl-l-propane (6) 
Synthesis of (S)-2-amino-l,l,3-triphenyI-l-propanol (6) 

The title compound (6), following the modified literature methods of 
Itsuno ,, !V et al. (1985), Weber v et al. (1995) and Dammast and ReiBig vi (1993), 
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«. readi,y prepared by the ponionw , M add . . on of L . phenyIato . ne 
hydrochlonde (5) to phenylmagnesiurn bromide, as depicted in Scheme 4. 




LPhMgBr (8.04 equiv ) 
THF, 0 ° c/r.t, 47h 

~~WTo 



Scheme 4 




M 10 



Recrys.allisa.ion gave the title compound (6) as a white solid in low yie ld (9 %). 

Synthesis of (SM-beozyl-S.S-diphenyl -2-oxazoHdmone (7) 

In the event, the ,,,,= compound (7) was readily prepared by the 
cychsa.,on of aminoalcohol (6) with trichloromethyl chloroformate (C.3COCOCI) 
» the presence of tnethylamine (E,N), as shown in Scheme 5, following the 
method described by Akiba"'" et al (1994). 




1- Et 3 N (2.13 equiv.), DCM 
} CI 3 COCOC I (1.10 equiv ) 

// u x, 5h 

97 % 



15 



Scheme 5 




20 



Upon workup, the solid residue was loaded on to a sintered funnel and then 
washed with diethyl ether to obtain the title compound (7) as a white solid in 
excellent yield (97 %). 

Synthesis of (S)-2-amino-i,l,3-triphenyI-propane (8) 

In the presence of a catalytic amount of palladium on activated carbon 
--oxazolidinone (7) was fmalIy subjected tQ ^ ^ ^ ; 

AcOH and MeOH under 4-5 at m . pressure, as illustrated in Scheme 6. 
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1. Pd-C (OA eouiv.V MeQH/AcOH. 
// H 2 (4-5 atm). r.t., 43h 
71 % 



NH2 



(8) 



Scheme 6 



Upon filtration and purification over silica gel, eluting with a 3:7 and 4:6 mixture 
of AcOEt and petrol, the title compound (8) was obtained as a light-brown solid in 
good yield (71 %). 



10 1.3 Synthesis of (S)-2-amino-l,l-diphenyI-l-propanol (10) 

Synthesis of (S)-2-amino-l,l-diphenyl-l-propanol (10) 

The title compound (10), following the literature methods of Itsuno 1 ' et 
ai (1985), Weber' et al (1995) and Dammast vi and ReiBig (1993), was readily 
1 5 prepared by the portionwise addition of L-alanine methy ester hydrochloride (9) to 
phenylmagnesium bromide, as depicted in Scheme 7. 



1. PhMgBr (6.00 equiv.), 
THF,0°C/r.t..21h 
52% 



Scheme 7 




NH 3 CI 
(9) 
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Flash co,u™ chromatography, eluting di c „,oromerhane ^ 

.toon w,th a mixture of AcOE. and petrol, ranging from 15 % up ,„ ,„ % 
■h= mle compound (10) as a white solid in moderate yield (52 %). 
Synthesis of CSH-meth y I- 5p -. diphenv ,.j. ()xa20ljd . n0ne ^ 

In the even, the titie compound was readily prepared bv the 

cychsauon of aminoalcohol (10) with trinM 

mmrn ■ , tnchloromethyl chloroformate (CI- 

.COCOCl) in the presence of triethylamine (Et 3 N), as shown in Scheme 8 
followmg the method described by Akiba"' et at. (1994). 




1. Et 3 N (2.13 equiv.), DCM 
CI3CO COCI (1.10 equiv ) 
0 a U oh - ± -^ J - 



76% 



Scheme 8 




Upon work-up, ,he solid residue was toaded on to a sintered fitnne. and then 
washed with diethyl ether to obtain the title compound (11) as a white so.id in 
good yield (76 %). 

Synthesis of (S)-2-amino-l,l-diphenyI-propane (12) 

In the presence of a catalytic amount of palladium on activated carbon 

;rr v° r i} was finai,y subjected * the hyd ~°« * ■ « 

AcOH and MeOH under 4-5 atm. pressure, as illustrated in Scheme 9. 



1- Pd-C (OA eauivA Mp Qh/AcQH 
H 2 (4-5 atm). r.t.,45h " 
65 % 



Scheme 9 





(12) 
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Upon filtration and purification by dry- flash column chromatography, eluting 
first with AcOEt, and then with a mixture of MeOH and AcOEt, ranging from 5 % 
up to 30 %, gave the title compound (12) as a white solid in moderate yield (71 
%). 

Experimental 
1.1 (S)-2-amino-l,l-diphenyl-3-methyl-l-butanol (2) 



10 




L-Valine methyl esier hydrochloride (9.9 g, 59.06 mmol) was added 
portionwise to a 1.0 M solution of phenylmagnesium bromide (108.8 g, 0.6 mol) 
in THF at 0 °C and heated at reflux for 20h. After quenching with crushed ice and 
NH 4 CI salt, the organic layer was separated, washed with brine and concentrated 
15 under reduced pressure. The resulting solid was treated with HC1 (2.0 M, 100 ml) 
and then evaporated to dryness under reduced pressure. Impurities precipitated out 
as a white solid, when the amine hydrochloride salt was dissolved in hot MeOH 
and allowed to cool to room temperature. After removing the impurities by 
filtration, the filtrate was made basic with KOH (1.0 M) and the organics were 
20 extracted into diethyl ether (4x100 ml). Combined organic extracts were dried 
over M2SO4 and concentrated under reduced pressure to obtain a crude product as 
a light brown solid. Purification over silica gel, eluting with a 1:4 and 1:1 mixture 
of ethyl acetate and petrol gave the title compound (2) (5.42 g, 36 %) as a white 
solid, m.p. 90-92 °C (lit' 94-95 °C). [a] 0 z: = - 107.92° (c, 0.0424 in CHCI3) (lit": - 
25 127.7° (c, 0.639 in CHCh). 5 H 0.81 (3H, d, 3 J= 6.90 Hz, CH 3 ), 0.S5 (3H, d, 3 J= 
7.20 Hz), 1.67 (1H, ds, 3 J= 1.80 and 6.90 Hz, CH-Me 2 ), 3.76 (1H, d, 3 J= 2.10 "Hz, 
CH-NH 2 ), 7.04-7.58 (10H, m, Ar). 5 C 16.3 and 23.2 (CH 3 ), 2S.1 (CH-Me 2 ), 60.4 
(CH-NHz), 79.9 (C-OH), 125.7, 126.1, 126.5, 126.8, 128:2 and 128.6 (o-, m- and 
p-Ar), 145.1 and 148.2 (cc-Ar). Anal. Calcld. for C 17 H,NO: C 79.96; H 8.29; N 
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5.48. Fend: C 79.30; H 8,5; N 5.39.'^ 3338 (OH.and NH,). m/e < CI CH ) 
256 (MH-, 14 %), 72 (100 %). <CI CH4> 

(S)-4-isopropyI-5,5-diph e nyl-2-o!ta20lidinone(3) 




Tnchloromethyl chloroformate (2.71 g, 13.7 mmol) was added ,„ a 
m.xtureo. (S)-2-am i no.3.me<h y ,-,,,-di p heny,.,-bu t ano, p) p ig ^ 
and trtethyamme (2 . S8 g , 26 . ;2 ^ ^ ^ ^ Q ^ ^ ^ 

was snrred for 2h a, the same temperature arid then poured , ^ ^ 
(250 ml). The aqueous layer was made basic with NaOH pellets and organic 
products were extracted into AcOE, (5x200 m,). Combined organic extracts were 
dned over MgSC, and concentrated under reduced pressure. The resuiting crude 
product was washed with diethyl ether to obtain the title compound (3) (3 03 . 86 
%) as a white solid, m.p. 250-251 °C (li,i 250-251 °C). [a] " . . m 59 o (c 
0.0252 m DMSO). 5„ (DMSO-d.) 0.5, (3H, d, >,= 6.60 Hz, CH* 0.92 (3H d >„' 
'•20 Hz, C H)) , 1.86 (,H, ds, 2.10 and 6.60 Hz, CH-Me* 4.46 (1H d >J- 6 5 
Hz, CH-NH3), 7.24-7.72 ( 10H , m, Ar-H), 8,4 (,H, s, NH). 5 C ,5.2 and ,09 
20 (CH* 29.S (CH), 64.9 (CH-NHCO), 88.4 (C-0), ,25.8, 126.2, ,27 9 ,7 8 4 
.28.8 and ,29, (Ar>, ,40.5 and ,46, (a-Ar), ,58, (C-O). ,r3295 (NH* 176s' 
*.d 1745 (C-O). tn/e <CI-NH 3 ) 282 (MH\ 25 %>, 299 (MNRf, S %) , 38 (96 %) 
223 (100%), 72 (100%). /* -38 (96 /„), 

25 (S)-2-amino-3-methy!-U-diphenylbutane (4) 
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A solution of (S)-4-isopropyl-5,5-diphenyl-2-oxazolidinone (3) (2.9 g, 
10.31 mmol) in MeOH/AcOH and a 10 % Pd (435 mg, 4.09 mmol) on activated 
carbon was shaken for 68h under 4-5 atm pressure of hydrogen at room 
temperature. The catalyst was filtered off over Hyflo Super Cell and organic 
solvents were evaporated under reduced pressure. The resulting residue was 
treated with HC1 (2.0 M, 50 ml), stirred for 2h at room temperature, made basic 
with NaOH pellets, and saturated with K 2 C0 3 and NaCl. Organic compounds were 
then extracted into AcOEt (3x 100 ml), dried over MgSC>4/K 2 C0 3 and 
concentrated under reduced pressure to obtain a crude product. Re-crystallisation 
from petroleum ether gave the title compound (4) (1.79 g, 72 %) as a light-brown 
solid. m.p. 71-72 °C. [cc] 0 2i = - 4.19° (c, 0.1097 in CHCh). 5 H 0.78 (3H, d, 3 J= 
6.60 Hz. CH 3 ), 0.91 (3H, d, 3 J= 7.20 Hz, CH 3 ), 1.26 (2H, broad s, NH 2 ), 1.62 (1H, 
ds, CHMe 2 ), 3.45 (1H, dd, 3 J= 10.5 and 2.40 Hz, CH-NH 2 ), 3.70 (1H, d, 5 J= 10.5 
Hz, CH-Ph 2 ), 7.00-7.40 (10H, m, Ar-H). 5 C 14.2 and 21-5 (CH3), 28.9 (CH-Me 2 ), 
58.1 and 58.9 (CH-NH 2 and CH-Ph 2 ), 126:5, 126.7, 128.2, 128.5, 128.8 and 129.0 
(0-, m- and p-Ar), 143.5 (2xct-Ar). Anal. Calcld for C^N: C 85.30; H 8.84; N 
5.85. Found: C 85.12; H'8.91; N 5.96. ir 3361 (NH 2 ). m/e (CI-CH4) 240 (MH + , 8 
%), 72(100%). 
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1.2 (S)-2-Amino-l,l,3-triphenyI-l- propanol (6) 




L-Phenylalanine ethyl ester hydrochloride (9.9 g, 43.1 mmol) was 
added portionwise to a 1.0 M solution of phenylmagnesium bromide (63.46 ° 
0.35 mol) in THF at 0 °C and stirred for 20h at room temperature. After quenching 
with crushed ice and concentrated HC1, the aqueous layer was separated and 
evaporated to dryness under reduced pressure. The resulting solid was washed 
with diethyl ether and AcOEt to obtain a white gummy HCl-salt. Upon 
basification with NaOH (1.0 M), organic products were extracted into diethyl 
ether and AcOEt, dried over MgS0 4 , and concentrated under reduced pressure to 
obtain a crude product. Re-crystallisation from a mixture of AcOEt and diethyl 
ether gave the title compound (6) (1.16 g, 9 %) as a white solid, m.p. 141-142 °C 
(litii 144-145 °C; lit vi 143-144 °C). [a] D :3 = - 88.40° (c, 0.0181 in CHCU) (lit* - 
88.50° (c, 0.604 in CHCI3); lit vi : - 94.3° (c, 2.30 in CHCI 3 ). 5 2.38 (1H, dd, 3 J= 

10.8 Hz, 2 J= 13.8 Hz, CH 2 -Ph), 2.58 (1H, dd, 3 J= 2.4 Hz, 2 J= 13.8 Hz, CH 2 -Ph), 
4.11 (1H, dd, 3 J= 2.4 Hz, 3 J= 10.8 Hz, CH-NH,), 7.06-7.62 (15H, m, Ar-H). 6 C 

36.9 (CH 2 -Ph), 58.4 (CH-NH 2 ), 78.7 (C-OH), 125.6, 126.0, 126.6, 126.7, 126.9, 
128.4, 12S.7, 128.8 and 129.3 (o-, m- and p-Ar), 139.8, 144.5 and 147.0 (a-Ar). ir 
3365 (NH 2 ), 3320 (OH), m/e (CI-NH3) 304 (MH + , 30 %), 271 (100 %). 
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Trichloromethyl chloroformate (718 mg, 3.63 mmol) was added to a 
mixture of (S)-2-amino-l,l,3-triphenyl-l-propanol (6) (1.00 g, 3.30 mmol) and 
triethylamine (710 mg, 7.02 mmol) in CH 2 C1 2 at 0 oQ The reaction mixture was 
stirred for 5h at the same temperature and then poured into a brine solution (150 
ml). The aqueous layer was made basic with powdered K 2 C0 3 and organics were 
extracted into dichloromethane (3x50 ml). The combined organic extracts were 
dried over MgSOVK 2 CO;. and concentrated under reduced pressure. The resulting 
crude product was washed with diethyl ether to obtain the title compound (7) 
(1.06 g, 97 %) as a white solid, m.p. 259-261 °C (lit ? °C). [a] 0 25 = -241.94° (c, 
0.0211 in DMSO), 5 H (DMSO-d 6 ) 2.18 (1H, dd, 3 J= 10.8 Hz, 2 J= 13.8 Hz, CH 2 - 
Ph), 2.52 (1H, dd, 3 J= 3.6 Hz, 2 J= 13.8 Hz, CH 2 -Ph), 4.67 (1H, dd, 3 J= 3.6 Hz, 3 J= 
10.8 Hz, CH^NH 2 ), 6.90-7.60 (15H, m, Ar-H). 5 C 44.2 (CH 2 -Ph), 50.5 (CH-NH), 
94.1 (C-O), 130.5, 130.9.. 131.5, 132.6, 132.8, 133.0, 133.1, 133.3 and 133.4 (o-, 
m- and p-Ar), 141.1, 143.4 and 146.5 (a-Ar), 163.7 (OO). ir 3248 (NH 2 ), 1760 
and 1725 (C=0). m/e (CI-NH 3 ) 330 (MH + , 5 %), 347 (MNHf , 6 %), 196 (100 %). 
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(S)-2-Aminp-l,1.3-triphenyI-propane (8) 




5 A solution of (S)-4-benzyl-5,5-diphenyl-2-oxazolidinone (7) (940 mg, 

2.85 mmol) in MeOH/AcOH and a 10 % Pd (121 mg, 1.14 mmol) on activated 
carbon was shaken for 43h under 4-5 atm pressure of hydrogen at room 
temperature. The catalyst was filtered off over Hyflo Super Cell and organic 

0 solvents were evaporated under reduced pressure. The resulting residue was 
g 10 treated with HCI, stirred for 2h at room temperature, made basic with NaOH 
V\ pellets, and saturated with K 2 C0 3 and NaCl. Organics were then extracted into 

1 dichloromethane (4x 50 ml), dried over MgSCVK.CCb and concentrated under 
reduced pressure to obtain a crude product. Purification over silica gel, eluting 
with a 3:7 and 4:6 mixture of AcOEt and petroleum ether, gave the title compound 

15 (8) (584 mg, 71 %) as a light-brown solid, m.p. 71-72 °C. [a] 0 :5 = -8.03° (c, 
0.1046 in CHC1 3 ). 5 H 1.21 (2H, broad s, NH 2 ), 2.29 (1H, dd, 3 J= 9.6 Hz, 2 J= 13.5 
Hz, CH 2 -Ph), 2.79 (1H, dd, 3 J= 2.1 Hz, 2 J= 13.2 Hz, CH 2 -Ph), 3.71 (1H, d, 3 J= 9.9 
Hz, CH-Ph 2 ), 3.81 (1H, ddd, 3 J= 2.7, 9.9 and 12.6 Hz, CH-NH,), 7.06-7.33 (15H, 
m, Ar-H). 5 C 41.9 (CH 2 -Ph), 55.7 and 59.7 (CH-Ph 2 and CH-NH 2 ), 126.3, 126.5, 
126.6, 12S.1, 128.2, 128.4, 12S.7, 128.8 and 129.1 (o-, m- and p-Ar), 139.7, 142.6 
and 143.1 (a-Ar). ir 3387 (NH 2 ). m/e (CI-NH 3 ) 288 (MH T , 100 %). 
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(S)-2-Amino-l,l-diphenyl-l- propanol (10) 




NH2 



(10) 



Q 10 

y ; 
SJ 



tn 

£=SZ, 

M 
If! 



L-Alanine methyl ester hydrochloride (9.9 g, 70.9 mmol) was added 
portionwise to a 1.0 M solution of phenylmagnesium bromide (78.0 g, 0.43mol) in 
THF at 0 °C and then heated under reflux for 21h. The reaction mixture was 
cooled to 0 °C, quenched with dropwise addition of saturated NH 4 C1, and stirred 
for lh. After collecting insoluble products through the Buchner funnel, organic 
products were extracted into AcOEt (3x100 ml). The combined organic extracts 
were dried over K 2 C03/MgS0 4 , and concentrated under reduced pressure to 
obtain a crude product. Impurities were washed with dichloromethane over silica 
gel by means of dry-flash column chromatography, further elution with a mixture 
of AcOEt and petrol, ranging from 20 % up to 100 %, gave the title compound 
(10) (1.16 g, 9 %) as a white solid, m.p. 100-101 °C (lit ii,v 100-102 °C). [a] D " = - 
85.59° (c, 0.0362 in CHCI3) (lit H : -82.38° (c, 0.814 in CHC1 3 ; lit v : -85.9° (c, 2.77 
in CHCh). 5 H 0.94 (3H, d, 3 J= 6.30 Hz, CH 3 ), 1.23 (2H, broad s, NH 2 ), 4.15 (1H, 
q, 3 J= 6.30 Hz, CH-NH,), 4.25 (1H, broad s, OH), 7.10-7.66 (10H, m, Ar-H). 5 C 
17.4 (CH;.), 52.1 (CH-NH 2 ), 78.7 (C-OH), 125.7, 126.1, 126.6, 126.9, 128.2 and 
128.7 (o-, m- and p-Ar), 145.0 and 147.2 (cc-Ar). Anal. Calcld. for C^Hj.NO: C 

79.26; H 7.54; N 6.16. Found: C 79.30; H 7.66; N 6.27. ir 3432 (OH), 3389 
(NH 2 ). nvs (CI-NH3) 22S (MH + , 100 %). 
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Trichloromethyl chloroformate (6.37 g, 32.19 mmol) was added to a 
mixture of (S)-2-amino-l,l-diphenyl-l-propanol (10) (6.65 g, 29.26 mmol) and 
tnethylamme (6.31 g, 62.3 mmol) in CH 2 C1 2 at 0 oq The reaction mixture was 
stirred for >h at the same temperature, poured into a brine solution (150 ml) and 
diluted with more dichloromethane. After collecting insoluble impurities through 
the Buchner funnel, the organic layer was separated and the aqueous layer was 
washed once with a mixture of dichloromethane and AcOEt. The combined 
organic extracts were dried over MgS0 4 /K 2 C0 3 and concentrated under reduced 
pressure. The resulting crude product was washed with diethyl ether, water, 
AcOEt and diethyl ether again, to obtain the title compound (11.) (5.67 g, 76 %) as 
a white solid. m.p. 264-266 °C [a] 0 M - -279.71' (c, 0.0414 in DMSO). 8 H 0.82 
(3H, d, 3 J- 6.30 Hz, CH 3 ). 4.65 (1H, q, 'j- 6.0 Hz, CH-NH,), 7.10-7.70 (1 OH, m, 
.Ar-H), 7.93 (1H, broad s, NH). 5 C 19.6 (CH 3 ), 55.9 (CH-NH 2 ), 85.6 (C-O), 126.3, 
126.4, 128.1, 128.6, 128.8 and 129.1 (o-, m- and p-Ar), 140.6 and 144.2 (o-Ar)' 
1^7.6 (C-O). ir 3254(NH), 1745 and 1725 (C-O). nVe (CI-NH 3 ) 254 (Nfff , 9 %), 
271 (MNH4 ,55 %), 52 ( 1 00 %). 
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(S)-2-Amino-l,l-diphenyl-propane (12) 




(12) 

A suspension of (S)-4-methyl-5,5-diphenyl-2-oxazoIidinone (11) (3.52 g, 
13.90 mmol) in MeOH/AcOH and a 10 % Pd (148 mg, 1.39 mmol) on activated 
carbon was shaken for 45h under 4-5 atm pressure of hydrogen at room temperature. 
The catalyst was filtered off over Hyflo Super Cell and organic solvents were 
evaporated under reduced pressure. The resulting residue was treated with HC1 (2M, 
100 ml), stirred overnight at room temperature, made basic with NaOH pellets, and 
saturated with K2CO3. The organics were then, extracted into diethyl ether (3x 100 
ml), dried over MgSCVKjCOi and concentrated under reduced pressure to obtain a 
crude product. Impurities were washed with AcOEt over silica gel by means of dry- 
flash column chromatography, and then further elution with a mixture of MeOH and 
AcOEt, ranging from 5 % up to 30 %, gave the title compound (12) (1.90 g, 65 %) as 
a white solid, m.p. 76-77 °C. [a] D :5 = - 19.32 (c, 0.10765 in CHClj). 5 1.04 (3H, d, 

3 J= 6.30 Hz, CH 3 ), 1.31 (2H, broad s, NH 2 ), 3.55 (1H, d, J= 9.90 Hz, CH-Ph 2 ), 3.73 
(1H, dq, : 'J= 6.30 and 10.20 Hz, CH-NH 2 ), 7.10-7.40 (10H, m, Ar-H). 5 C 22.4 (CH 3 ), 

50.3 (CH-NH 2 ), 62.4 (CH-Ph 2 ), 126.5, 126. S, 128.2, 128.5, 12S.7 and 129.0 (0-, m- 
and p-Ar), 143.3 and 143.7 (a-Ar). Anal. Calcld for C^H^NO: C 85.26; H 8.11; N 

6.63. Found: C S5.10; H S.08; N 6.36. ir 3343 (NH : ). m/e (CI-NH 3 ) 212 (MH + , 100 
%). 
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1.4 (i^-aKDiphenylmethyI)-a-[(i?)-l-methylpropyl)-methylamine (15) 
(i^J^-Z-Amino-l^-diphenylO-metfaylpentan-l-ol (13) 




NH 2 
13 

A 1 M solution of phenylmagnesium bromide (49.0 g, 0.27 mol) in THF 
was added dropwise to (5>isoleucine methyl ester hydrochloride (9.8 g, 54.0 mmol) at 
0 °C and then stirred for 17h at room temperature. The reaction mixture was cooled to 
0 °C, quenched with dropwise addition of saturated NILC1 and then diluted with 
AcOEt and water until partition occurred. Organic products were extracted into 
AcOEt (3x50 ml), dried over MgSCVK^CCb and concentrated to obtain a crude 
product. The crude product was dissolved in diethyl ether (150 ml), treated with 
concentrated HC1 until all of the amine was converted to its HC1 salt. The amine-HCl 
salt was stirred overnight, diluted with water until partition occured. The non-basic 
organics were extracted into diethyl ether (5x100 ml) and then the aqueous layer was 
made basic with NaOH pellets. After stirring for 4h, organic products were extracted 
into AcOEt (4x75 ml) and dried over MgS04/K 2 C0 3 . Concentration gave a crude 
product (6.1 g, 42 %) as a pale yellow solid. This contaminated with the amino ester 
derived from the starting material, however was used for the next step without further 
purification. A small amount of the crude product (1.1 g) was purified over silica gel 
by means of dry-flash column chromatography, eluting first with CH^Ch, then with a 
mixture of AcOEt and petrol, increasing from 40 % up to 80 %. From this, a pure 
amino alcohol 13 (654 mg, 60 %) was obtained as a white amorphous solid, m.p, 128- 
129 °C (lit 135-136 °C). [a] 0 iS 

- 128.17° (c, 4.26 in CHCI3) (lit: - 124.1° (c, 1.23 in CHCh)). 8 H 0.72 (3H, t, J= 7.2 

Hz, CH 3 ), 0.94 (3H, d, J= 6.9 Hz, CH 3 ), 0.80-1.10. (1H, m ? CH 2 ), 1.40-1.60 (1H, m, 
CH), 1.76-1.94 (1H, m, CH 2 ), 0.60-2.10 (3H, OH and NH:), 3.35 (1H, d, J= 1.5 Hz, 
CH-NH 2 ), 7.10-7.70 (10H, m, Ar-H). 8 C 12.1 (CH 3 -CH 2 ), 1S.7 (CH3-CH), 22.5 (CH 2 ), 
34.8 (CH-Me), 60.9 (CH-NH 2 ), 79.6 (Q, 125.5, 125.9, 126.1, 126.5, 127.8, 128.2, 
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144.9, 147.9 (Ar). (cm-1): 3343, 3279 (N-H and O-H), 3085, 3023 (Ar C-H), 

2959, 2926, 2873 (methyl and methylene C-H), 1589, 1491, 1447 (Ar C=C). m/e 270 
(MIT, 4 %), 252 (20 %), 86 (1 00 %). 

(^-4-[(R)-l-Methylpropyl]-5,5-diphenyl-2-oxazoIidinone 14 

Ph 

-Ph 




O 
14 

Trichloromethyl chloroformate (5.4 g, 27.3 mmol) was added to a mixture 
of (5>2-amino-l,l-diphenyl-3-methylpentan-l-ol 13 (4.97 g of 60 %, 11.1 mmol) and 
triethylamine (5.3 g, 52.0 mmol) in CH 2 C1 2 at 0 °C. The reaction mixture was stirred 
for 3h at 0 "C, then allowed to warm to room temperature for 18h. The mixture was 
then washed with HC1 (3x100 ml) and water (2x100 ml) and dried over MgS0 4 . 
Concentration gave a crude product, which was washed with diethyl ether to afford 
the title compound 14 (2.7 g, 83 %) as a white amorphous solid, m.p. 221-223 °C. 

- 243.9° (c, 4.33 in CHC1 3 ). 5 H 0.41 (3H, t, J= 7.2 Hz, CH 3 ), 0.80 (3H, d, J= 6.9 Hz, 
CH 3 ), 0.80-0.96 (1H, m, CH 2 ), 1.18-1.32 (1H, m, CH-Me), 1.34-1.50 (1H, m, CH 2 ), 
4.27 (1H, d, J= 3.6 Hz, CH-NH), 6.98 (1H, s, NH), 7.10-7.50 (10H, m, Ar-H). 5 C 1 1.3 
(CHj-CH,), 17.2 (CH 3 -CH), 22.7 (CH 2 ), 36.3 (CH-Me), 66.1 (CH-NH), 89.5 (C), 
125.9, 126.5, 127.7, 128.0, 128.3, 128.6, 139.3, 144.0 (Ar), 159.1 (CO), v (cm-l): 

TT12.X 

3281, 3162 (N-H), 3058 (Ar C-H), 2980, 2960, 2933, 2877 (methyl and methylene C- 
H), 1760, 1725 (C=0), 1493, 1448 (Ar OC), 1243 (C-O). m/e 313 (MNH/, 6 %), 
296 (MH\S%), 237" (100%). 
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(iO-a-(DiphenyirnethyI)-a.[(/?)-l-methylpropyl)-methyl am inel5 

Ph 

*Ph 
NH 2 
15 

A suspension of (5)-4-jec-butyl-5,5-diphenyl-2-oxazolidinone 17 (2.3 g, 
7.9 mmol) in MeOH/AcOH and a 10 % Pd (100 mg, 0.9 nunol) on activated carbon 
was shaken for 47h under 4-5 atm pressure of hydrogen at room temperature. The 
catalyst was filtered off over Hyflo Super Cell and solvents were evaporated. The 
resulting residue was treated with HCl until all of the amine was converted to its HCl 
salt, stirred overnight at room temperature and diluted with water until partition 
occurred. The non-basic organics were extracted into diethyl ether (2x100 ml) and the 
aqueous layer was made basic with NaOH pellets. Organic compounds were then 
extracted into CH 2 C1 2 (5x100 ml) and the combined extracts were dried over MgS0 4 . 
Concentration gave a crude product, which was purified over silica gel by means of 
dry-flash column chromatography, eluting first with CH,C1 2 , then with a mixture of 
AcOEt and petrol, ranging from 50 % up to 70 %. This afforded the title compound 15 
(1.4 g, 71 %) as a white amorphous solid, m.p. 59-61 °C. [ct] 0 " = -13.7° ( c , 4.80 in 
CHCh). 5 H 0.76 (3H, t, J- 7.5 Hz, CH,), 0.96 (3H, d, J= 6.9 Hz, CH,), 1.00-1.18 (3H, 
broad s and m, NH 2 and CH 2 ), 1.28-1.42 (1H, m, CH-Me), 1.50-1.70 (1H, m, CH 2 ), 
3.50 (1H, dd, J= 10.5 and 2.40 Hz, CH-NH 2 ), 3.87 (1H, d, J= 10.5 Hz, CH-PhJ, 7.10- 
7.40 (10H, m, Ar-H). 5 c 11.2 (CH,-CH 2 ), 16.7 (CH 3 -CH), 20.4 (CH 2 ), 34.8 (CH-Me), 
56.4 (CH-Phj), 58.4 (CH-NH 2 ), 125.2, 125.4, 127.0, 127.4, 127.5, 127.7 (Ar). 
Accurate mass (CI): Found 254.18999S; Calculated for (MH*) C H N 254.190875 

I 3 24 

(3.4 ppm). v mM (cm-l): 3355 (N-H), 30S2, 3065, 3024 (Ar C-H), 2959, 2931, 2872 

(methyl and methylene C-H), 1598, 1494, 1450 (Ar C=C). m/e (CI) 254 (MH* 100 
%). 



(5)-a-(Diphenylmethyl)-a.isobutyl-methylamine 1 8 
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(5>2-Amino-l.l-diphenyl-4-methyIpentan-l-ol 

Ph 

Ph 




OH 

NH 2 



16 



5 A 1 M solution of phenylmagnesium bromide (96. 1 g, 0.53 mol) in THF 

was added dropwise at 0 °C to (S)-leucine methyl ester hydrochloride (19.3 g, 0.11 
mol) and then stirred for 17h at room temperature. The reaction mixture was cooled to 
0 °C, quenched with dropwise addition of saturated NH4CI and then diluted with 
AcOEt and water until partition occurred. Organic products were extracted into 
10 AcOEt (3x100 ml), dried over MgS0 4 /K 2 C0 3 and concentrated to obtain a crude 
product. The crude product was dissolved in diethyl ether (400 ml), treated with 
concentrated HC1 until all of the amine was converted to its HC1 salt. The amine-HCl 
salt was stirred overnight and then diluted with water until partition occurred. The 
non-basic organics were extracted into diethyl ether (5x100 ml) and then the aqueous 
15 layer was made basic with NaOH pellets. After stirring for 4h, organic products were 
extracted into AcOEt (4x200 ml) and dried over MgS(VK 2 C0 3 . Concentration gave a 
crude product (13.7 g, 48 %) as a pale yellow solid. This contaminated with the amino 
ester of the unreacted starting material, however was used directly for the next step 
without further purification. A small amount of the crude product (1.31 g) was 
purified over silica gel by means of dry-flash column chromatography, eluting first 
with CH 2 C1 2 , then a mixture of AcOEt and petrol, increasing from 30 % up to 55 %. 
From this, a pure amino alcohol 16 (852 mg, 65 %) was obtained as a white 
amorphous solid, m.p. 131-132 °C (lit 132-134 °C). [a] D !! = -101.0° (c, 5.38 in CHC1 3 ) 
(lit: -95.1° (c, 1.01 in CHCh)). 8 H 0.79 (6H, dd, J= 7.20 and 7,80 Hz, CH 3 ), 0.86-1.80 
(6H), 3.S9 (1H, J= 9.6 Hz, CH-NH 2 ), 7.00-7.70 (10H, m. Ar-H). 5 c; 21.1, 23.8, 25.1, 
39.2, 54.3. 7S.9, 125.4, 125.6, 126.1, 126.4, 127.8, 12S.2. 144.3, 147.0 (Ar). v (cm- 

max v 

1): 3337, 3268 (N-H and O-H), 3025 (Ar C-H), 2954, 2935, 2866 (methyl and 
methylene C-H), 1597, 1491, 1448 (Ar C=C). m/e 270 (MH + , 5 %), 252 (M-OH, 11 
%), 86 (100 %). 

30 (^S)-4-Isobutyl-5.5-diphenyI-2-oxazolidinone 17 



SUBSTITUTE SHEET (RULE 26) 



WO 00/34210 PCT/GB99/04031 

'29 ' 
Ph 

Ph 

O 




If 



HN- 

O 

17 



Trichloromethyl chloroformate (13.0 g, 65.8 mmol) was added to a 
mixture of (S)-2-amino-l,l-diphenyl-4-methylpentan-l-ol 16 (12.4 g of 65 %, 29.9 
mmol) and triethylamine (12.7 g, 125.5 mmol) in CH 2 Ch at 0 °C. The reaction 
mixture was stirred for 15h, allowing to warm to room temperature. The mixture was 
then washed with HC1 (3x200 ml) and water (2x200 ml), and dried over MgS0 4 . 
Concentration gave a crude product, which was washed with diethyl ether to afford 
the title compound 17 (7.9 g, 90 %) as a white solid. m.p. 212-214 °C. [a] D J3 = -286.1° 
(c, 4.32 in CHCh). 8 H 0.85 (3H, d, J= 6.6 Hz, CH 3 ), 0.91 (3H, d, J- 6.6 Hz, CH 3 ), 
0.96-1.0S (2H, m, CH 2 ), 1.53-1.73 (1H, m, CH-Me 2 ), 4.57 (1H, dd, J= 10.5 and 3.60 
Hz, CH-NH), 7.05 (1H, s, NH), 7.16-7.50 (10H, m, Ar-H). 8 C 20.8, 23.7, 24.9, 41.8, 
58.8, 89.1, 125.9, 126.3, 127.6, 127.8, 128.1, 128.3, 139.3, 142.5 (Ar), 158.8 (C=0). 
v m a, < cm_1 ) : 326l > 3160 (N-H), 2955, 2869 (methyl and methylene C-H), 1752, 17235 

(C=0), 1495, 1447 (Ar C=C), 1251 (C-O). m/e 313 (MNKf, 12 %), 296 (MH + , 15 % 
),237n00%). 

(5)-a-(Diphen ylmeth yl)-a-isobutyl-methylamine 1 8 

Ph 

*Ph 




NH 2 



18 



A suspension of (5)-4-isobutyl-5,5-diphenyl-2-oxazolidinone 17 (7.6 g, 
25.6 mmol) in MeOH/AcOH and a 10 % Pd (282 mg, 2.6 mmol) on activated carbon 
was shaken for 93 h under 4-5 atm pressure of hydrogen at room temperature. The 
catalyst was filtered off over Hyflo Super Cell and solvents were evaporated under 
reduced pressure. The resulting residue was treated with.HCi until all of the amine 
was converted to its HC1 salt, stirred -overnight at room temperature and diluted with 
water until partitioned occurred. The non-basic organics were extracted into diethyl 
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ether (2x100 ml) and then the aqueous layer was made basic with NaOH pellets. 
Organics were then extracted into CH 2 C1 2 (5x 100 ml) and the combined extracts were 
dried over MgS0 4 . Concentration gave the title product 18 (5.7 g, 87 %) as a white 
amorphous solid. m.p. 46-48 °c. 

[a] D " = -31.6° (c, 4.12 in CHC1 3 ). 5 H 0.86 (6H, dt, J= 6.60 and 2.10 Hz, CH 3 ), 1.00- 
1.50 (4H, m and broad s, CH 2 and NH 2 ), 1.66-1.86 (1H, m, CH), 3.61 (2H, broad s, 
CH-NH 2 and CH-Php, 7.10-7.40 (I0H, m, Ar-H). 5 C 21.8 and 24.7 (CH,), 25.5 (CH), 
45.6 (CH 2 ), 52.4 (CH-NHp, 61.6 (CH-Php, 126.9, 127.1, 128.8, 129.0, 129.2, 129.4, 
143.8, 144.0 (At). Accurate mass (CI): Found 254.190200; Calculated for (MH 4 ) 
C ]8 H 24 N 254.190875 (2.7 ppm). (cm-i): 3368 (N-H), 3057, 3027 (Ax C-H), 

2951, 2932, 2909, 2867 (methyl and methylene C-H), 1595, 1494, 1450 (Ar C=C). 
m/e (CI) 254 (MH + , 100 %). 



5 2. Chiral Amines wherein Z is F 

2.1 (5)-a-(FIuorodiphenylmethyl)-a-[(7?)-l-methyIpropyl)-methylamine 19 




19 

A solution of the oxazolidinone 14 (lOOmg, 0.34mmol) in CH 2 C1 2 (5mi) was carefully 
added to 30% HF-pyridine (2ml) (Olah's reagent) in a polythene bottle, and the 
contents were cooled to 0°C. The solution was allowed to reach ambient temperature 
over 24 hours and was then poured into ice-cooled 2N aqueous ammonia solution 
(50ml). The organic layer was separated and the aqueous layer extracted into CH 2 C1 2 
(3 x 30ml). The combined organic layers were dried over MgS0 4 and were then 
filtered and the solvent removed under reduced pressure. Purification by flash-column 
over silica gel chromatography (eluting with EtOAc/PetEt 1:4) generated the 
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fluorinated amine 19 as a white- -amorphous solid (23.1mg, 25%). On the basis of 
recovered starting material the yield is corrected to 53%. 



[a] D =-32.3°(MeOH, c = 0.6), m.p.: 76.9°C; 6 H (400 MHz; CDC1 3 ): 7.45-7.16 (10H, m, 
CH ar .), 3.S2 (1H, qd, 725.60 and 6.40, CH-NH 2 ), 1.65 (2H, s, NH 2 ), 1.03 (3H, 76.80, 
CH 3 ); 8 F (376 MHz; CDCI3): -174.91 (d, 724.46) 
HRMS (CI, M+H + ) found 272.1814. C,sH 2 2NF requires 272.1815. 



2.2 (^)-ot-(Fluorodiphenylmethyl)-a-isobutyI-methylamine 20 




A solution of the oxazoiidinone 16 (150mg, 0.51mmol) in CH 2 C1 2 (5ml) was carefully 
added to 30% HF-pyridine (1.5ml) (Olah's reagent) in a polythene bottle, and the 
contents were cooled to 0°C. The solution was allowed to reach ambient temperature 
over 24 hours and was then poured into ice-cooled 2N aqueous ammonia solution 
(50ml). The organic layer was separated and the aqueous layer extracted into CH 2 C1 2 
(3 x 30ml). The combined organic layers were dried over MgS0 4 and were then 
filtered, and the solvent removed under reduced pressure. Purification by flash-column 
over silica gel chromatography (eluting with EtOAc/CH 2 Cl 2) 1:4) generated the 
fluorinated amine 14 as a white amorphous solid (61mg, 44%). On the basis of 
recovered starting material the yield is corrected to 61%. 

[a] D =-48.7S°(MeOH, c= 1.2); m.p.: S4°C; 5 H (400 MHz; CDCI3): 7.50-7.26 (10H, ra, 
CH, r .), 3.72 (1H, ddd, 726.0, 10.4 and 2.0, CH-NH,), 1.85 (1H, m, CH(CH 3 ) 2 ), 1.51 
(2H, s, NH,). 1.35 (lH,m, CH a H b ), 1.18 (1H, m, CH a H b ), 0.87 (6H, t, 76.4, 2CH 3 ; 6 K 
(376 MHz: CDCI 3 ): -174.1 (d, 730.12); m/z (EI): 251 (5%, M-HF), 20S (26, [M-HF]- 
CH(CH 3 ) 2 ), 194 (8, [M-HF]-CH 2 CH(CH 3 ) 2 ); HRMS (CL M+H + ) found 272.1812. 
CisH 22 NF requires 272.1 SI 5. 
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2.3 (S)-2-(FIuorodiphenyImethyl)-pyrroIidine 21 




21 



A solution of the oxazolidinone (200mg, 0.7mmol) in CH 2 C1 2 (5ml) was carefully 
added to 30% HF-pyridine (2ml) (Olah's reagent) in a polythene bottle, and the 
contents were cooled to 0°C. The solution was allowed to reach ambient temperature 
over 24 hours and was then poured into ice-cooled 2N aqueous ammonia solution 
(50ml). The organic layer was separated and the aqueous layer extracted into CH 2 C1 2 
(3 x 30ml). The combined organic layers were dried over MgS0 4 and were then 
filtered and the solvent removed under reduced pressure. Purification by flash-column 
over silica gel chromatography (eluting with EtOAc/petroI, 6:4) generated the 
fluorinated amine 14 and a viscous oil (55.8mg, 31%). 

[a] D = -8.08° (MeOH, c 7.4), S H (400 MHz; CDC1 3 ): 7. 47-7.16 (10H, m, CH ar .), 4.14 
(1H, td, J 28.40 and 7.20, CH), 3.02-2.95 (1H, m, CH A H B -NH), 2.85-2.77 (1H, m, 
CH A H B -NH), 1.81-1.20 (2H, m, NH and 2CH 2 ); 5 F (376 MHz; CDCb): -171.02 (d, J 
27.47). m/z (CI): 256 (76%, M+l), 236 (100, [M-HF]+1); HRMS (CI, M+H*) found 
256.1499. Ci 7 H, 8 NF requires 256.1502. 
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